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DT Patent 
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AB The present invention provides a method for detecting a single-stranded 

target nucleic acid comprising the steps of: (a) forming a hybrid between 



a target nucleic acid and a nucleic acid probe, said nucleic acid probe 
labeled with an enzyme reagent which hydrolyzes single - stranded nucleic 
acid but is substantially without effect on double-stranded nucleic acid, 
said hybrid formed under conditions of pH which are outside the activity 
range of said enzyme reagent; (b) adjusting said pH to a value within the 
activity range of said enzyme reagent, whereby said enzyme reagent 
substantially hydrolyzes any single - stranded nucleic acid present; and (c) 
contacting said hybrid with a detection reagent to detect the hybrid. 
Prior to step (c) the nucleic acid probe or hybrid is brought into contact 
with a solid support to attach it thereto, or the nucleic acid probe or 
hybrid is brought into contact with a capture reagent, optionally linked 
to a solid support, to capture the nucleic acid probe or hybrid; and the 
capture reagent or solid support on which the hybrid is immobilized is 
washed with a washing fluid while the capture reagent or solid support is 
contained within a vessel that is adapted to retain the capture reagent or 
solid support but not to retain fluid in which the capture reagent or 
solid support is dispersed, whereby material which has not been captured 
by the capture reagent or otherwise immobilized on a solid support is 
eluted from the vessel. It has now been found that the general method 
disclosed in the above invention may be further improved by adapting it 
for use with reagents immobilized onto a suitable material contained in a 
column. A column-based procedure not only allows more efficient washing 
of the bound hybrid to remove unbound components, but is also 
advantageously amenable to automation. 
IT 9000-88-8, D-Amino acid oxidase 

RL: ARG (Analytical reagent use) ; BUU (Biological use, unclassified) ; CAT 
(Catalyst use) ; ANST (Analytical study) ; BIOL (Biological study) ; USES 
(Uses) 

(apo-; column-based hybridization assay involving nuclease 
cleavage of probe-target nucleic acid complexes) 
IT 9001-37-0, Glucose oxidase 

RL: ARG (Analytical reagent use) ; BUU (Biological use, unclassified) ; CAT 
(Catalyst use) ; ANST (Analytical study) ; BIOL (Biological study) ; USES 
(Uses) 

(apo; column-based hybridization assay involving nuclease 
cleavage of probe-target nucleic acid complexes) 
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TI Alkane complexes as intermediates in C-H bond activation reactions 
AU Vetter, Andrew J.; Northcutt, Todd O.; Jones, William D. 

CS Department of Chemistry, University of Rochester, Rochester, NY, 14627, 
USA 

SO Abstracts of Papers, 223rd ACS National Meeting, Orlando, FL, United 

States, April 7-11, 2002 (2002), INOR-182 Publisher: American Chemical 
Society, Washington, D. C. 
CODEN: 69CKQP 

DT Conference; Meeting Abstract 

LA English 

AB A series of alkyl hydride complexes have been studied of the type 

Tp'Rh(L) (R) (H) where L=neopentyl isocyanide and R=Me , Et, n-Pr, n-Bu, i-Pr 
and s-Bu. The secondary alkyl complexes are found to rearrange to primary 
alkyl complexes prior to elimination of alkane. Stereochem. probes are 
used to investigate the reversibility of the C-H bond- forming/bond - 
cleavage steps of the reactions. Deuterium labeling is used to monitor 
the rearrangements, and the isotope effect for reductive bond formation is 
detd. Activation of the C-H/C-D bonds in CH2D2 is examd . to probe 
the kinetic selectivity for oxidative bond cleavage. 

These results are combined to give an overall picture of the energetics of 
C-H bond activation in which the (commonly obsd. ) inverse equil. isotope 
effect arises as a result to two opposing normal kinetic isotope effects. 
A summary of the relative rates of oxidative bond cleavage, migration, and 
alkane dissocn. will be presented and compared with other observations in 
the literature. Relative rates of activation of several alkane C-H bonds 



will be compared. 

AB A series of alkyl hydride complexes have been studied of the type 

Tp'Rh(L) (R) (H) where L=neopentylisocyanide and R=Me , Et, n-Pr, n-Bu, i-Pr 
and s-Bu. The secondary alkyl complexes are found to rearrange to primary 
alkyl complexes prior to elimination of alkane. Stereochem. probes are 
used to investigate the reversibility of the C-H bond- forming/bond- 
cleavage steps of the reactions. Deuterium labeling is used to monitor 
the rearrangements, and the isotope effect for reductive bond formation is 
detd. Activation of the C-H/C-D bonds in CH2D2 is examd. to probe 
the kinetic selectivity for oxidative bond cleavage. 

These results are combined to give an overall picture of the energetics of 
C-H bond activation in which the (commonly obsd. ) inverse equil. isotope 
effect arises as a result to two opposing normal kinetic isotope effects. 
A summary of the relative rates of oxidative bond cleavage, migration, and 
alkane dissocn. will be presented and compared with other observations in 
the literature. Relative rates of activation of several alkane C-H bonds 
will be compared. 
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TI Oxidation of 7 -deazaguanine by one-electron and oxo-transfer oxidants: 

mismatch-dependent electrochemistry and selective strand scission. 
AU Yang I V; Thorp H H 

CS Department of Chemistry, University of North Carolina at Chapel Hill, 

Chapel Hill, North Carolina 27599-3290, USA. 
SO INORGANIC CHEMISTRY, (2001 Mar 26) 40 (7) 1690-7. 

Journal code: 0366543. ISSN: 0020-1669. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 200105 

ED Entered STN: 20010529 

Last Updated on STN: 20010529 
Entered Medline: 20010521 

AB Addition of oligonucleotides containing 7 -deazaguanine (Z) to solutions 

containing Ru(dmb)3(2+) (dmb = 4 , 4 ' -dimethyl -2 , 2 ' -bipyridine ) produces an 
enhancement in the oxidative current in the cyclic voltammogram of the 
metal complex that can be used, through digital simulation, to determine 
the rate of oxidation of 7 -deazaguanine by Ru (dmb) 3 (3+) . The measured 
rate constants are about 10 times higher than those for oxidation of 
guanine by Ru (bpy) 3 (3+) , even though the redox potential of 
Ru (dmb) 3 (3+/2+) is 200 mV lower. A potential of 0.75 V (vs Ag/AgCl) can 
therefore be estimated for the oxidation of 7 -deazaguanine , which can be 
selectively oxidized over guanine when Ru(dmb)3(3 + ) is the oxidant. The 
rate of oxidation was much faster in single-stranded DNA, and the 
difference between rates of single- stranded and duplex DNA was higher than 
for guanine. The oxidation rate was also sensitive to the presence of a 
single-base mismatch at the 7 -deazaguanine in the order Z.C < Z.T < Z.G 
approximately Z.A < single -stranded . The Z.T mismatch was much more 
readily distinguished than the G.T mismatch, consistent with the overall 
greater sensitivity to secondary structure for 2. The oxidation 
reaction was also probed by monitoring piperidine-labile 
cleavage at the Z nucleotide, which could be generated by 
treatment with either photogenerated Ru(bpy)3(3+) or the thermal oxidant 
Ru(tpy) (bpy) 02+ (tpy = 2, 2', 2' ' - terpyridine ) . These oxidants gave 
qualitatively similar select ivities to the electron- transfer rates from 
cyclic voltammetry, although the magnitudes of the selectivities were 
considerably lower on the sequencing gels. 

AB ... much more readily distinguished than the G.T mismatch, consistent 
with the overall greater sensitivity to secondary structure for Z. The 
oxidation reaction was also probed by monitoring 
piperidine-labile cleavage at the Z nucleotide, which could be 



generated by treatment with either photogenerated Ru(bpy)3(3+) or the 
thermal oxidant Ru(tpy) {bpy)02+ (tpy. 
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AU Jones, William D.; Northcutt, Todd 0.; Wick, Douglas D.; Vetter, Andrew J. 
CS Department of Chemistry, University of Rochester, Rochester, NY, 14627, 
USA 

SO Abstracts of Papers, 222nd ACS National Meeting, Chicago, IL, United 
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AB A series of alkyl hydride complexes have been studied of the type 

Tp'Rh(L) (R) (H) where L=neopentyli socyanide and R=Me , Et, n-Pr, n-Bu, i-Pr 
and s-Bu. The secondary alkyl complexes are found to rearrange to primary 
alkyl complexes prior to elimination of alkane. Stereochem. probes are 
used to investigate the reversibility of the C-H bond- forming/bond- 
cleavage steps of the reactions. Deuterium labeling is used to monitor 
the rearrangements, and the isotope effect for reductive bond formation is 
detd. Photochem. activation of the C-H/C-D bonds in CH2D2 is examd. to 
probe the kinetic selectivity for oxidative bond 

cleavage. These results are combined to give an overall picture 
of the energetics of C-H bond activation in which the (commonly obsd. ) 
inverse equil. isotope effect arises as a result to two opposing normal 
kinetic isotope effects . A summary of the relative rates of oxidative 
bond cleavage, migration, and alkane dissocn. will be presented and 
compared with other observations in the literature. 
AB A series of alkyl hydride complexes have been studied of the type 

Tp ' Rh ( L ) (R) (H) where L=neopentyl i socyanide and R=Me , Et , n-Pr, n-Bu, i-Pr 
and s-Bu. The secondary alkyl complexes are found to rearrange to primary 
alkyl complexes prior to elimination of alkane. Stereochem. probes are 
used to investigate the reversibility of the C-H bond- forming/bond- 
cleavage steps of the reactions. Deuterium labeling is used to monitor 
the rearrangements, and the isotope effect for reductive bond formation is 
detd. Photochem. activation of the C-H/C-D bonds in CH2D2 is examd. to 
probe the kinetic selectivity for oxidative bond 

cleavage. These results are combined to give an overall picture 
of the energetics of C-H bond activation in which the (commonly obsd. ) 
inverse equil. isotope effect arises as a result to two opposing normal 
kinetic isotope effects. A summary of the relative rates of oxidative 
bond cleavage, migration, and alkane dissocn. will be presented and 
compared with other observations in the literature. 
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TI The ratio between endocyclic and exocyclic cleavage of pyranoside acetals 
is dependent upon the anomer, the temperature, the aglycon group, and the 
solvent . 

AU Liras J.L.; Lynch V.M.; Anslyn E.V. 

CS E.V. Anslyn, Dept. of Chemistry and Biochemistry, University of Texas, 

Austin TX 78712, United States 
SO Journal of the American Chemical Society, (1997) 119/35 (8191-8200) . 

Refs: 42 

ISSN: 0002-7863 CODEN: JACSAT 
CY United States 
DT Journal; Article 
FS 037 Drug Literature Index 

LA English 
SL English 

AB Several cis-fused decalin pyranosides with intramolecular nucleophiles of 



high effective molarity were studied to determine the ratio between 
endocyclic and exocyclic cleavage in specific-acid-catalyzed solvolysis 
reactions. The molecular design that allows a differentiation between 
endo- or exocyclic cleavage is the symmetry and asymmetry of the 
respective oxocarbenium ion intermediates. The synthesis of the molecular 
probes involves eight steps from a known compound, and proceeds via a key 
intermediate f unctionalized with three different oxidation 
states. A crystal structure confirmed the relative stereochemistry of the 
probes. A quantifiable percentage of endocyclic cleavage 
for . beta . -pyranosides was found for all reaction conditions, whereas 
. alpha . -pyranosides show exclusively exocyclic cleavage. The percent of 
endocyclic cleavage for . beta . -pyranosides is dependent upon the 
temperature, the aglycon group, and the solvent. At lower temperatures 
endocyclic cleavage increases. The . DELTA . H (. noteq . ) and . DELTA . S (. noteq . ) 
for endocyclic and exocyclic cleavage were determined to be 19.2 .+-. 1.4 
kcal/mol and -12.6 . +-. 6.1 eu, and 22.8 .+-. 1.1 kcal/mol and 3.7 . +-. 
3.8 eu in methanol, respectively. These values support the theory of 
stereoelectronic control in the cleavage of pyranoside acetals. 
Pyranosides with phenyl aglycon groups exhibit significantly lower 
percentages of endocyclic cleavage than pyranosides with alkyl aglycon 
groups. Although an exact percentage of endocyclic cleavage of pyranosides 
in water could not be determined, it appears to be approximately the same 
or greater than that which occurs in methanol. The addition of 
non-hydrogen-bonding/non-nucleophilic solvents increased the percent of 
endocyclic cleavage. The results are interpreted to support some extent of 
nucleophilic assistance in the endocyclic solvolysis of pyranosides, 
stereoelectronic control on the site of cleavage, and the possibility of 
endocyclic cleavage at the active site of glycosyl transfer enzymes. 
AB ... the molecular probes involves eight steps from a known compound, 
and proceeds via a key intermediate f unctionalized with three different 
oxidation states. A crystal structure confirmed the relative 
stereochemistry of the probes. A quantifiable percentage of 
endocyclic cleavage for . beta . -pyranosides was found for all 
reaction conditions, whereas . alpha . -pyranosides show exclusively 
exocyclic cleavage. The percent of endocyclic cleavage for. 
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TI Scanning probe investigations of cleaved heterostructure layers 
AU Ebel, J. L.; Schlesinger, T. E.; Reed, M. L. 

CS Solid State Electronics Directorate, Wright Laboratory, Wright-Patterson 

AFB, OH, 45433, USA 
SO Materials Research Society Symposium Proceedings (1997), 

451 (Electrochemical Synthesis and Modification of Materials), 251-256 

CODEN: MRSPDH; ISSN: 0272-9172 
PB Materials Research Society 
DT Journal 
LA English 

AB We present differential oxidn. rate effects in cleaved heterostructures 
contg. GaAs , AlGaAs , InGaP and InGaAs measured by at. force microscopy 
(AFM) . AFM images of the cleaved structures are presented, along with 
step height measurements at the different material interfaces. These 
height differences are the result of differences in oxidn. rates of the 
heterostructure layers. The method used to ext. the small step-height 
information from the images is also presented. Typical step heights range 
from about one to twenty angstroms for the structures measured. We have 
also obsd. steps which mimic the oxidn. steps, but which are not related 
to the epitaxially grown material structure. However, in these cases 
images of both sides of the cleaved pieces show inverse (rather than 
similar) topogs . We also present results of digital etching techniques 
used to enhance the step heights based on the same differential oxidn. 
mechanism . 

IT Oxidation 



(mechanism; scanning probe investigations of oxidn . 
of cleaved heterostructure layers) 

IT Air 

Etching 

Etching kinetics 
Oxidation kinetics 
(scanning probe investigations of oxidn. of 
cleaved heterostructure layers) 
IT 1303-00-0, Gallium arsenide, reactions 7647-01-0, Hydrochloric acid, 

reactions 7664-39-3, Hydrogen fluoride, reactions 7722-84-1, Hydrogen 
peroxide, reactions 37382-15-3, Aluminum gallium arsenide ((Al,Ga)As) 
106070-25-1, Gallium indium arsenide 106312-00-9, Gallium indium 
phosphide 

RL : PEP (Physical, engineering or chemical process); PRP (Properties); RCT 
(Reactant) ; PROC (Process) ; RACT (Reactant or reagent) 
(scanning probe investigations of oxidn. of 
cleaved heterostructure layers) 
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TI Cloning, sequence analysis, and expression in Escherichia coli of the gene 

encoding the Candida utilis urate oxidase (uricase) . 
AU Koyama Y; Ichikawa T; Nakano E 

CS Research and Development Division, Kikkoman Corporation, Chiba . 
SO JOURNAL OF BIOCHEMISTRY, (1996 Nov) 120 (5) 969-73. 

Journal code: 0376600. ISSN: 0021-924X. 
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LA English 

FS Priority Journals 
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Last Updated on STN: 19970327 
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AB A urate oxidase (uricase) gene was cloned from Candida utilis 
with an oligonucleotide probe based on the amino acid sequence 
of cyanogen bromide -cleaved uricase. The uricase gene contains 
909 base pairs and encodes a protein with a predicted mass of 34,193 Da. 
Candida uricase was similar (49% match in amino acid sequence) to the 
uricase from Aspergillus flavus. The uricase from Candida utilis has four 
cysteines and one of them, Cysl68, participates in the enzyme activity. 
This enzyme was expressed to a level of about 20% of total cellular 
protein in an Escherichia coli cell as a soluble and functional form. 

AB A urate oxidase (uricase) gene was cloned from Candida utilis 
with an oligonucleotide probe based on the amino acid sequence 
of cyanogen bromide-cleaved uricase. The uricase gene contains 
909 base pairs and encodes a protein with a predicted mass of 34,193 Da. 
Candida. 
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TI Scanning probe microscopy of cleaved molybdates : . alpha . -Mo03 ( 0 10 ) , 

Mol8052 (100) , Mo8O23(010), and . eta . -Mo4011 ( 100 ) 
AU Smith, Richard L.; Rohrer, Gregory S. 

CS Dep. Materials Sci . and Eng., Carnegie Mellon Univ., Pittsburgh, PA, 
15213-3890, USA 

SO Journal of Solid State Chemistry (1996), 124(1), 104-115 

CODEN: JSSCBI; ISSN: 0022-4596 
PB Academic 
DT Journal 



LA English 

AB Scanning probe microscopy was used to examine the cleaved surfaces of 4 
binary molybdates, .alpha. -Mo03 (010), Mol8052 (100), Mo8023 (010), and 
.eta.-Mo4011 (100). The Mol8052 (100) and Mo8023 (010) surfaces were 
imaged in air and vacuum by using STM. The contrast assocd. with 2 types 
of surf ace/crystallog . shear (CS) plane intersections was identified 
unambiguously; shear normal to the surface creates a line of vertical 
relief 1.5 . ANG. high and shear in the surface plane creates a line of 
dark contrast. The contrast from the surface/CS plane intersection 
arises, in part, from local variations in the electronic properties. 
These signatures are distinguished easily from features on the fully 
oxidized .alpha. -Mo03 (010) surface. STM images of .eta.-Mo4011 (100) 
reveal a surface terminated by tetrahedral groups. In each case, the 
authors find that the at. -scale contrast can be interpreted based on the 
arrangement of surface polyhedra that is expected to result from cleavage 
of the longest, weakest bonds. 

IT Oxidation catalysts 
Surface structure 

(scanning probe microscopy of cleaved molybdate 

surfaces and at. -scale contrast resulting from cleavage of longest and 
weakest bonds) 

IT 1313-27-5, Molybdenum trioxide, properties 12033-38-4, Molybdenum 
oxide (MO4011) 12058-34-3, Molybdenum oxide (Mo8023) 
12163-89-2, Molybdenum oxide (Mol8052) 135339-31-0, Lithium 
molybdenum oxide (Li0.2 5MoO3) 
RL: PRP (Properties) 

(scanning probe microscopy of cleaved molybdate 

surfaces and at. -scale contrast resulting from cleavage of longest and 
weakest bonds) 
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TI Transaminative desilylation of (aminomethyl ) trimethylsilane and transitory 

inactivation of plasma amine oxidase 
AU Wang, F.; Venkataraman, B . ; Klein, M. E.; Sayre, L. M. 
CS Dep. Chem., Case West. Reserve Univ., Cleveland, OH, 44106, USA 
SO Journal of Organic Chemistry (1992), 57(25), 6687-9 

CODEN: JOCEAH; ISSN: 0022-3263 
DT Journal 
LA English 

AB (Aminomethyl) trimethylsilane (AMTMS) has been reported to undergo C-Si 
bond cleavage upon 1 -electron oxidn. , and has been 
used as a probe for flavin-dependent mitochondrial monoamine 
oxidase which is believed to oxidize amines through such 
mechanism. Here, it is shown that AMTMS undergoes transaminative 
desilylation (to HCHO) under the influence of the active carbonyl 
reagents , i sat in, pyridoxal , 2 , 2 -di -tert -butyl -1 , 4 -benzoquinone (all 
slowly), and 3 , 5 -di -tert -butyl - 1 , 2 -benzoquinone (rapidly). It is also 
shown that AMTMS effects a potent and rapid inactivation of bovine plasma 
amine oxidase (BPAO) , although the activity returns completely in a 
1st -order temp . -dependent manner. The exptl. data, including a 
concn . -dependent protection by benzylamine against inactivation, and 
detection of HCHO as a product, suggested that AMTMS is a mechanism-based 
inactivator of BPAO. Although enzyme-mediated transamination of AMTMS 
could be generating an electrophilic trimethylsilyl cation capable of 
silylating an active site nucleophile, further studies are needed to 
clarify chem. details of the transitory enzyme inactivation. 

AB (Aminomethyl) trimethylsilane (AMTMS) has been reported to undergo C-Si 
bond cleavage upon 1- electron oxidn. , and has been 
used as a probe for flavin-dependent mitochondrial monoamine 
oxidase which is believed to oxidize amines through such 
mechanism. Here, it is shown that AMTMS undergoes transaminative 
desilylation (to HCHO) under the influence of the active carbonyl 



reagents, isatin, pyridoxal, 2 , 2 -di - tert -butyl - 1 , 4 -benzoquinone (all 
slowly), and 3 , 5 -di - tert-butyl - 1 , 2 -benzoquinone (rapidly). It is also 
shown that AMTMS effects a potent and rapid inactivation of bovine plasma 
amine oxidase (BPAO) , although the activity returns completely in a 
lst-order temp . -dependent manner. The exptl. data, including a 
concn . -dependent protection by benzylamine against inactivation, and 
detection of HCHO as a product, suggested that AMTMS is a mechanism-based 
inactivator of BPAO. Although enzyme-mediated transamination of AMTMS 
could be generating an electrophilic trimethylsilyl cation capable of 
silylating an active site nucleophile, further studies are needed to 
clarify chem. details of the transitory enzyme inactivation. 
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surfaces in air observed by scanning probe microscopy 
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CODEN: APPLAB; ISSN: 0003-6951 
DT Journal 
LA English 

AB At. force microscopy (AFM) and scanning tunneling microscopy (STM) of 
quantum well structures can give an independent method of measuring 
superlattice spacing and uniformity without having to resort to more 
involved techniques requiring intricate sample prepn . The first AFM 
images of cleaved InGaAs/lnP multiple quantum wells were shown, and were 
compared with STM images taken of the same heterostructure . The images 
were stable in air for over a day. Based on these results, the mechanism 
for contrast in the images is due to an oxide layer that grows primarily 
on the InGaAs wells and not on the InP barriers. Both STM and AFM clearly 
resolve the individual wells of the heterostructure, although STM measured 
a larger corrugation than an AFM. STM also exhibited superior lateral 
resoln. of about 2 nm while AFM had a lateral resoln. of approx. 6 nm. 

TI Oxidation effects on cleaved multiple quantum well 

surfaces in air observed by scanning probe microscopy 
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TI Non-electron-transfer quinone-mediated oxidative 

cleavage of cyclopropylamines . Implications regarding their 
utility as probes of enzyme mechanism 

AU Sayre, Lawrence M . ; Singh, Malvinder P.; Kokil, Pandurang B.; Wang, 
Fengj iang 
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SO Journal of Organic Chemistry (1991), 56(4), 1353-5 
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AB Cyclopropylamines have been used as mechanistic probes for enzymes 

involved in oxidative metab., wherein ring opening leading to suicide 
enzyme inactivation is consistent with a mechanism involving initial 
one-electron oxidn. of the amine. Here it is shown that 
3 , 5 -di -tert -butyl - 1 , 2 -benzoquinone effects oxidative cleavage of 
cyclopropylamine and 1 -phenylcyclopropylamine to produce covalent adducts 
by way of o-quinoneimine intermediates rather than via a bimol . 
electron-transfer reaction. These reactions may serve as a model for the 
cyclopropylamine inactivation of plasma amine oxidase (copper-contg . ) , 
which contains a covalently bound quinone cof actor. 

TI Non-electron- transfer quinone-mediated oxidative 

cleavage of cyclopropylamines. Implications regarding their 
util ity as probes of enzyme mechanism 
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AB The photochemical and photobiological properties of 4 , 8 -dimethyl - 5 ' - 

acetylpsoralen (AcPso) , proposed for the photochemotherapy of some skin 
diseases, were investigated. The photoreaction of AcPso with DNA is weaker 
in the presence of air than in a nitrogen atmosphere, in terms of total 
photobinding and DNA cross - linking ; when UVA irradiation is performed in 
air, AcPso behaves as a monof unct ional reagent. The quenching effect of 
oxygen is related to the high capacity of AcPso to produce singlet 
oxygen. Furthermore, it is demonstrated that AcPso photoadducts are better 
producers of singlet oxygen than free AcPso in solution. Using DNA 
sequencing methodology, two modes of DNA photosensitization by AcPso are 
shown, these lead to the formation of photoadducts mainly at T residues 
(and at C to a lesser extent) and to photo-oxidized G residues 
probably via singlet oxygen. Chemical or enzymatic cleavage were 
used as probes in these experiments. A rapid assay for the 
detection of the photodynamic effect of a photosensit izer on DNA, 
involving oxygen, is also described. Finally, the cytotoxicity and 
genotoxicity of AcPso on E. coli WP2 cells appear to be related to its 
ability to form photoadducts, in particular cross-links, rather than to 
its capacity to produce singlet oxygen. 

AB . . . these lead to the formation of photoadducts mainly at T residues 
(and at C to a lesser extent) and to photo-oxidized G residues 
probably via singlet oxygen. Chemical or enzymatic cleavage were 
used as probes in these experiments. A rapid assay for the 
detection of the photodynamic effect of a photosensitizer on DNA, 
involving oxygen, . 
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AB Methods for detecting specific nucleotide sequences use a solid support, 
.gtoreq.l label, and hybridization involving a nucleic acid sample and 
labeled probe (s). Hybridization of the analyte polynucleotide and the 
probe results in the label being bound to the support through a selectable 
cleavage site. Label not bound through the cleavage site is removed from 
the support, the cleavage site is cleaved with a restriction endonuclease 
for the site, and freed label is detected. Fragments of the hepatitis B 
virus genome extending .apprx.60 bases in the 5' -(fragment 3) and 
3 '-direction (fragment 2) from the BamHI site at base no. 1403 were used 
in a probe capture hybridization assay for fragment 4 analyte 
(complementary to the 3' end of fragment 3 and the 5' end of fragment 2) . 
For the assay, fragment 3 was treated with adenosine 5'-0-(3- 
thiotriphosphate) in the presence of T4 polynucleotide kinase and then 
attached by the 5' end to bromoacetyl controlled-pore glass, while 
fragment 2 was 5' labeled with ATP- . gamma . -32P . The immobilized fragment 
3 (3 pmol) and labeled fragment 2 (5 pmol) were reacted with varying 
concns . of fragment 4 under hybridizing conditions. The support was 
washed with BamHI buffer twice and then incubated for 30 min at 37. degree, 
with BamHI. The supernatant plus 1 water wash was counted. 

IT Glass, oxide 

RL: ANST (Analytical study) 

(reaction products, with DNA, in probe capture hybridization 
assay using restriction enzyme cleavage of label) 
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AB Properties of clean and controllably oxidized surfaces of 
in-situ cleaved GaAs , CdTe, ZnTe, ZnSe, and ZnS were 
probed by synchrotron radiation- induced photoelectron 

spectroscopy. Variations in submonolayer 02 adsorption due to changing 
semiconductor ionicity was studied. A roughly exponential dependence of 
02 sticking coeff. on electronegativity difference correlates well with 
ests. based on other techniques when the mol . state of the adsorbate is 
considered. When the 02 interaction was monitored by means of the 
semiconductor substrate core-level chem. shift, changes in surface bonding 
with ionicity were shown by the cation behavior. The predominant angular 
momentum of the intrinsic empty surface states is an important 
characteristic. The dipole selection rules governing photoemission 
partial -yield transitions showed that significant anion s-like empty 
surface state d. exists on all (110) surfaces studies. Increasing 
ionicity appears mainly to change the at. character of cation-derived 
empty surface states from p- to s-like. Core-level transitions to these 
surface states are strongly influenced by final-state effects. The 
self -consistent measurements of p-core exciton-binding energies showed a 
large increase in surface final-state effects with increasing ionicity, 
while bulk conduction-band-edge excitons became weaker. The varying 
bonding requirements and possibly the assocd. surface-atom positions 
provide a unifying concept for understanding these ionicity effects. 
AB Properties of clean and controllably oxidized surfaces of 
in-situ cleaved GaAs, CdTe, ZnTe, ZnSe, and ZnS were 



probed by synchrotron radiation- induced photoelectron 

spectroscopy. Variations in submono layer 02 adsorption due to changing 
semiconductor ionicity was studied. A roughly exponential dependence of 
02 sticking coeff. on electronegativity difference correlates well with 
ests . based on other techniques when the mol. state of the adsorbate is 
considered. When the 02 interaction was monitored by means of the 
semiconductor substrate core- level chem. shift, changes in surface bonding 
with ionicity were shown by the cation behavior. The predominant angular 
momentum of the intrinsic empty surface states is an important 
characteristic. The dipole selection rules governing photoemission 
partial -yield transitions showed that significant anion s-like empty 
surface state d. exists on all (110) surfaces studies. Increasing 
ionicity appears mainly to change the at. character of cation-derived 
empty surface states from p- to s-like. Core-level transitions to these 
surface states are strongly influenced by final-state effects. The 
self -consistent measurements of p-core exciton-binding energies showed a 
large increase in surface final-state effects with increasing ionicity, 
while bulk conduction-band-edge excitons became weaker. The varying 
bonding requirements and possibly the assocd. surface-atom positions 
provide a unifying concept for understanding these ionicity effects. 
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AB Vanadium (V) oxidizes cyclobutanol in high yields to the ring cleavage 

product, . gamma . -hydroxybutyraldehyde . 1 -Methylcyclobutanol reacts about 
9 times faster than cyclobutanol, oxidn. of 1 -deuterocyclobutanol is 
accompanied by a low D isotope effect, and cyclobutanol is .apprx.1000 
times more reactive than cyclohexanol ; all support the mechanism 
consisting of a rate-limiting ring opening reaction leading to the 
. bul . CH2CH2CH2CHO radical as the first reaction product. The presence of 
Mn(II) in chromic acid oxidns . of cyclobutanol has a strong accelerating 
effect on the reaction, leading to a large decrease in the D isotope 
effect and to a large increase in the reactivity of 1 -methylcyclobutanol . 
The yield of cyclobutanone decreases and that of hydroxybutyraldehyde 
increases with increasing concn. of Mn(II) in the system. These 
observations are consistent with a mechanism in which the effective 
oxidant is Mn(III), formed probably by the reaction Cr(VI) + Mn(II) 
.fwdarw. .rarw. Cr (V) + Mn(III), reacting via the same free radical 
intermediate as vanadium (V) . Both results strongly indicate that 
cyclobutanol reacts rapidly and smoothly with one-electron 
oxidizing agents under ring cleavage, and can be 
successfully employed as a probe for 1-electron oxidants 

AB Vanadium (V) oxidizes cyclobutanol in high yields to the ring cleavage 

product , . gamma . -hydroxybutyraldehyde . 1 -Methylcyclobutanol reacts about 
9 times faster than cyclobutanol, oxidn. of 1 -deuterocyclobutanol is 
accompanied by a low D isotope effect, and cyclobutanol is .apprx.1000 
times more reactive than cyclohexanol; all support the mechanism 
consisting of a rate - limiting ring opening reaction leading to the 
. bul . CH2CH2CH2CHO radical as the first reaction product. The presence of 
Mn(II) in chromic acid oxidns. of cyclobutanol has a strong accelerating 
effect on the reaction, leading to a large decrease in the D isotope 
effect and to a large increase in the reactivity of 1 -methylcyclobutanol . 
The yield of cyclobutanone decreases and that of hydroxybutyraldehyde 
increases with increasing concn. of Mn(II) in the system. These 



observations are consistent with a mechanism in which the effective 
oxidant is Mn(III), formed probably by the reaction Cr(VI) + Mn(II) 
.fwdarw. .rarw. Cr (V) + Mn(III), reacting via the same free radical 
intermediate as vanadium (V). Both results strongly indicate that 
cyclobutanol reacts rapidly and smoothly with one-electron 
oxidizing agents under ring cleavage, and can be 
successfully employed as a probe for 1-electron oxidants 



